Introduction
Consider the two term iteration defined by is well defined, and that on compact subsets of (0, oo) the convergence is cubic. It is also easy to see that F(1, z) is analytic in some complex neighbourhood of 1. All of this is a straightforward exercise. What is less predictable is that we can identify the limit function explicitly, and that it is a non-algebraic hypergeometric fimction. Thus, it is one of a very few such examples; and it is certainly the simplest cubic example we know. The most familiar quadratic example is the arithmetic-geometric mean iteration of Gauss and Legendre. Namely the iteration For a discussion of this and a few other examples see [2] and [31.
The main theorem
The point of this note is to provide a self-contained proof of the closed form of the limit of (1.1) and (1.2). This is the content of the next theorem. Then the common limit,
Proof. The limit function F (a, b) must satisfy (2.1) r (a0, b0) = F (el, bl) .... and since the iteration is positively homogeneous so is F. In particular 
(2.7) a(x) a"(x) {-8x~ + 8x-9~

• -G(~) -k 3-~x~--~7~ ]
Now it is a calculation (for details see [2] ) that 
a(x) = (t'(x))2a(t(x))-t(x) 2 \t,(x) /
It is now another calculation, albeit a fairly tedious one, that a and t defined by (2.7) and (2.5) satisfy (2.9). We have now deduced that G*(z) and G(x) both satisfy (2.7).
Furthermore, since the roots of the indicial equation of (2.7) are (1/2, 1/2) there is a fundamental logarithmic solution. Since both G* and G are asymptotic to vz~ at 0, they are in fact equal. Thus (2.8) shows that G satisfies (2.4). This finishes the proof.
• As a consequence we derive the following particularly beautiful cubic hypergeometric transformation. --00
Then, L and M parameterize the mean iteration of (1.1) and (1.2) 
, L(q) ] -L(q) "
The derivation of this, which requires some modular function theory, will be discussed elsewhere [3] .
